Molecular characterization of strains and clones of
Trypanosoma cruzi was first performed by Morel et al. (1980) , through electrophoretic separation of restriction endonuclease-generated fragments of the kinetoplast DNA, by the restriction fragment length polymorphism technique (RFLP), in order to obtain the electrophoretic profiles or schizodeme, also known as "restriction fingerprints" (Morel et al. 1986 ). The polymerase chain reaction (PCR) can be used to amplify the fragments of kDNA minicircles of T. cruzi, allowing its direct detection and genotype classification (Avila et al. 1990 ). Studies on the clonal composition of several strain maintained for prolonged time in laboratory have allowed the identification of either strains with an homogeneous clonal structure or the presence of heterogeneous clones, as has been demonstrated for the Y and CL strains (Deane et al. 1984 , Morel et al. 1986 ). Previous studies have demonstrated a clonal homogeneity for the 21 SF strain (T. cruzi II), prototype of Biodeme Type II (Andrade & Magalhães 1997) , by both the biological and isoenzymic characterization (Campos & Andrade 1996) , corresponding to a high degree of similarity by RFLP analysis for characterization of kDNA (Campos et al. 1999) . Clones isolated from the Colombian strain, representing the Type III Biodeme (T. cruzi I), also demonstrated similarity among them (Camandaroba et al. 2001 ). However, they presented variable degrees of virulence, regardless of their main biological characters, and isoenzyme profiles. The hypothesis that the several clones, isolated either from the early or advanced phases of acute infection, could differ in their molecular structure of the kDNA is investigated in the present study by the molecular characterization of its clones at the level of kDNA variable portions of the minicircles, to further clarify the relationship between the parasite biological behavior and its clonal structure (Andrade 1999) .
MATERIALS AND METHODS
Parental strains and clones of T. cruzi strains -Seven clones of the Colombian strain, isolated at the 30th day of infection (C1, C2, C3, C4, C5, C6, C7) , and five clones isolated at the 10th day of infection (C8, C10, C13, C14, C15), were obtained by micromanipulation (Dvorak 1985) , by isolating one single parasite from citrated mouse blood; after centrifugation at 900 g, the supernatant was examined in a Neubauer chamber for evaluation of parasite concentration, diluted with PBS, pH 7.2, and drops of 1µl were distributed in the wells of titration plaques and examined on an inverted microscope. By means of micromanipulation a single trypomastigote form, isolated with 1 ml syringe was inoculated into one 8-day-old mouse. Clones and parental strains were inoculated into groups of mice for biological characterization: evolution of parasitemia, cumulative mortality and isoenzymic profiles of parasites. Clones isolated either at the 30th or 10th day of infection varied in virulence, as evaluated by the levels of parasitemia and mortality, as follows: (1) seven clones isolated at the 30th day of infection: high virulence -clones C1, C3, C4 , C6; low virulence -clones C2, C5,C7; (2) five clones isolated at the 10th day of infection: high virulence -clones C13, C14; low virulence -clones C8, C10, C15. The parental strain (Col-P), disclosed high virulence.
Molecular characterization by the schizodeme analysis -Isolation of total kDNA from the parental Colombian strain ant its clones was obtained from axenic culture, using the Genomic kit (GFX tm) from Pharmacia. Parasites were cryopreserved and 100 µl were transferred to a filtra-tion column connected to an Eppendorf tube added with 34 ml of lysis buffer plus 134 µl of extraction buffer. The samples were washed with lysis and extraction buffers, centrifuged with Wash solution (Pharmacia) followed by addition of 50 µl of ultra-pure and sterile water at 70 o C. After centrifugation at 9000 rpm, the samples were maintained in cold chamber until use.
Amplification by PCR of kDNA minicircles variable regions -Was performed in 100 µl reaction mixture containing 10 mM Tris HCl (pH 8.4), 50 mM KCl, 2.0 mM MgCl 2 , 200 µM of each dNTP, 2 µl DNA (~ = 0.5 µg), 2.5 U of Taq polymerase (Perkin Elmer-Cetus Corporation) 2 pmols of previously described oligonucleotide primers 35 and 36 to amplify fragments of 330 bp. After an initial 5 min denaturation step at 94 o C, 35 cycles of amplification were performed on DNA thermal cycler (Perkin Elmer-Cetus gene Amp PCR System 9600) with a step program consisting of 45 s. Denaturation at 94 o C, 45 s annealing at 55 o C and 1 min extension at 72 o C. Additional 10 min extension step at 72 o C was performed at the end of reaction. Each PCR round had a negative control (ultra-pure water) and normal serum of human patient. In order to confirm the results, PCR products of the predicted size (330 bp) were separated by electrophoresis in a 2% agarose gel.
kDNA analysis was performed by comparative study of the RFLP obtained from the digestion of amplified minicircle kDNA variable region by Rsa I, Hinf I, and Eco RI restriction endonucleases, according to the manufacturer's procedures (Pharmacia Biotech). The kDNA fragments were separated by electrophoresis in a 7% polyacrylamide gel on the system electrophoresis vertical (Pharmacia), ethidium bromide stained (Pharmacia), and visualization in the system Eagle eye I.
RESULTS
PCR amplification of the 12 clones revealed the presence of 330 bp fragments from the k-DNA amplified minicircles of every clone as shown in Fig. 1A . The bands' profiles of the restriction fragments from the minicircles of kDNA (RFLP) are shown in the Figs B, C, and D. They were identical for all the clones, as compared with the parental strain and the clones isolated at two different phases of infection.
DISCUSSION
The clonal structure of T. cruzi strains has been proposed by Tibayrenc et al. (1986) which postulated that T. cruzi strains are natural clones and the natural selection, favoring only certain genetic patterns of combinations, could account for a limited number of isoenzyme strains, which are represented by three major clones.
Results from the present study confirmed the clonal homogeneity of the Colombian parental strain and their 12 clones, which were previously detected by biological and biochemical analysis, presented the same schizodeme, indicating the predominance of a principal clone. Despite the similarity of the molecular profiles of the isolated clones, a variation in the degree of virulence between them has been registered, not only for the clones isolated at the 30th day of infection, but also for those being isolated at the 10th day. These results seem to indicate that the character of virulence does not depend on kDNA structure. Using other molecular methods (MLEE and RAPD), Revollo et al. (1998) confirmed a correlation between the genotype characteristics and phylogenetic variability of T. cruzi. Other evidences indicate that the virulence of strains and clones are correlated with the nuclear DNA, as has been demonstrated by Espinoza et al. (1998) , through genetic analysis by Southern blot of total DNA. They showed that the DNA hybridized with a repetitive element from the rRNA gene spacer for five strains isolated from patients in Mexico, and therefore could distinguish two strains with low virulence from three with high virulence.
The possibility to explore these molecular tools in the investigation of the genotype characteristics of 12 clones from the Colombian strain, regarding their respective degrees of virulence, represents new perspectives for future studies.
